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26 Claims.

This invention relates to 1mplovements in
sanding and polishing machines.
My object is to provide means whereby the sur-
face of a sanding or polishing belt may be ap-
5 plied to the work in g movement of transverse ad-
vance across the face to be polished, and in a
simultaneous movement of rotation with a con-
stant change of direction . in all parts of the belt
in contact with the werk.

More particularly stated, my object is to pro-
vide means whereby a revolving endless belt may
be supported for rotation about an axis inter-
secting the working part of the belt and the cen-
ter of the surface to be polished.

A further object is to provide means whereby
an endless belt may he mounted upon a set of
rellers, over which it may be driven at high speed,
while the belt and its supporting rollers are being
revolved at lesser speed about an axis intersect-
20 ing the belt at {wo points.

More specifically, my cobject is to dev1se a ma-
chine peculiarly adapted for polishing operations
across the end of the grain of wooden articles and
other materials, especially materials having the
grain exposed.

In the drawings:

Figure 1 is a side elevation of a simply con-
structed machine embodying my- invention, the
casing being partially broken away to disclose the
30 working head, including the polishing belt and
associated driving connections.

Pigure 2 is a plan view of the machine shown in
Figure 1, the housing for the working head being
shown in section.

Fgure 3 is a front elevation of the working
head, with a portion of the belt broken away to
show the back plate and pad.

Figure 4 is a fragmentary sectional view drawn
generally to line é~—4 of Figure 3.

Pigure 5 is o front elevation showmg a modified

form of working head.

Figure 6 is 2 sectional view drawn to line §—8
of Figure 5.

Figure 7 is a side elevation of the working head,
the housing being shown in vertical section.

Figure 8 is a detail view of a modified pad or
pad roller.

Figure 9 is 5 detall view of a compound work
suvporting slide.

Like parts are identified by the same reference
characters throughout the several views.

In the embodiment of my invention disciosed
in Pigures 1 to 4, inclusive, an endless sanding
belt {8 is mounted upon three pulleys !, (2, and
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" housing 8.

(CL 51—135)

i3. The pulley it serves as the driving pulley,
whereas the pulleys 12 and i3 are idle.:

The pulleys {2 and {3 are journaled upon studs
i4 connected with a pulley supporiting frame (5.
The frame {5 is loosely supported to slide upon a
pair of rods 16 and {7 extending from the web or
spokes of a driving pulley 18 supported from the
main frame or housing {8 by a shaft 28. The
shaft 28 is journaled in suitable bearing members
21 mounted upon a.shelf or portion 22 of the
The belt driving pulley { has its
shaft journaled in a brackef 24 also connected
with pulley. {8, whereby the latter, with the belt,
belt supporting pulley, rods {6 and §7, and bracket
24, may be revolved as a unit.

From pulley 12 to pulley 13, the belt travels
over a back plate 28§ (Figures 3 and 4), which
serves as a suppori against which the belt may be
pressed by the work. This back plate is apertured
to receive bolts 28, whereby a pad 27 having a
concave groove 28, the sides of which conform in
curvature to the surface to be polished, may be
secured to the plate 25 and interchanged with
other pads when the character of the work
changes.

This pad 27 may be formed of wood, the channel
surfaces preferably having a canvas cover 28
impregnated with graphite, a filler of felt being
interposed between the canvas and the wood.
Ordinarily the work will have a convex or spher-
ically curved surface when finished, but inasmtch
as the pad rotates about the axis of the shaft 20,
it will' be obvious that all portions of a spheri-
cally rounded or convex surface may be polished.
The term “sanding belt” is to be understood in
its generic sense as including any suitable finish-
ing belt of abrading or bufiing material.

The pulley supporting frame £5 is mounted to
slide upon the supporting rods 16 and {1, and the
belt is held under tension by springs 38 coiled
about the rods under compression between the
frame {§ and ancther frame 3! secured to the
rods by set screws 32.

The back plate 25 is supported from the pulley
supporting frame {5 by the arms 38 shown in
Pigure 3, whereby this back plate is rigidly con-
nected with the pulley supporting frame 5.

The belt driving pulley (! is driven from a
motor 36 which has its casing secured to the
motor carrying frame 21 at one side of the sup-
porting rods {6 and !7. The motor drives the
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ably without reduction in speed.
The pulley {8 and its shaft 28 are driven from a
motor 40, a variable speed pulley 42 being em-
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ployed to drive the V-belt 43 and thus transmit
motion to the pulley 8.

Any suitable variable speed mechanism may
be employed to drive the belt 43, but I prefer
to employ a divided pulley having its parts held
in normal pressure relation to the belt by & com-
pression spring 44. The radius at which the belt
is held by the pulley members is determihed by
adjusting the motor as indicated conventionally
in Figure 5. This means for varying speed is of
a well known commercial type ordinarily termed
a “Reeves variable speed mechanism”, and fur-
ther illustration and description is deemed un-
necessary. By shifting the motor to vary the
belt tension, the pulley sections may be spread
or allowed to approach, as urged by spring 44.

Tor convenience in description the pulley 18,
with associated parts, including the rods {6 and
17, sanding belt 18, and motor 36, may be termed
the working head. This working head rotates
on the axis of the shaft 20 while the belt 16 is
being driven at high speed by the metor 38.
Therefore the belt will move longitudinaily across
the back plate 25 and pad 21, and at the same
time this back plate 25, pad, and belt will be ro-
tating on the axis of shaft 20. i

The work, indicated at A in Figure 1, will pref-
erably be supported by a pair of steady rests 58
and 5i. These steady rests are supported by
shanks 52 which are adjustably mounted in suit-
able sockets in a carrier 84. The shanks are se-
cured at the desired elevation in the sockets by
means of set screws 56, In this manner the
work can be accurately centered on the horizon-

= tal axis regardless of the diameter of the portion

engaged by one of the steady rests.

The carrier is supported by parallel links 58
from a pivot bar 61.
on the pivot bar, have upwardly projecting ears
to which the lower ends of the parallel bars 58
are pivoted at 59. It will be obvious that the
carrier 58 may be moved toward and away from
the working head of the machine and held in
parallelism with the bar 8! during such move-
ment. The steady rests are so adjusted that the
axis of the work will be in line with the axis of
the shaft 20 and with the center of the pad 27
when the links 58 are swinging in a vertical
plane upon their pivot pins 8.

However, the carrier may be swung laterally by
rotation of the collars 62 upon the bars 6!, and
this movement is utilized to carry the work A to a
trimming saw 65, preferably driven by a saw ac-
tuating motor 86. This provides a convenient
means for trimming the end of the work prepara-
tory to the finishing operation to be performed by
the sanding belt.

The saw 65 will preferably be mounted upon
a chucking head 88 removably connected with
the shaft of the motor 68, whereby other chuck-
ing heads and trimming tools may be substituted
for the saw when occasion requires.

From the foregoing description it will be un-~
derstood that the work may be mounted in the
steady rests 59, 5{ while in an unfinished condi-
ion. Thereupon the carrier 54 may be swung
laterally to bring the inner end of the work into
contact with finishing tools such as the saw 88,
or any substituted tools connected to be driven
by the motor 6. After trimming the inner end
of the work, the parallel bars or links 58 will be

- swung to a position where they can be recipro-
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cated in a vertical plane to carry the work into
and out of contact with the sanding belt. In
each instance the form of the portion 28 of the

Collars 62, loosely mounted -
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pad 27 will have a contour corresponding with
the desired contour of the work after the sanding
operation has been completed, and as previously
explained, the sanding belt will have a movement
across the pad and a simultaneous movement of
rotation corresponding with the rotation of the
pad, whereby every particle of the sanding belt
in contact with the work will be constantly chang-
ing its direction of movement while traversing
the portion of the work with which it is in con-
tact.

A stop collar 16 may be adjustably secured to
the bars 61 by set screw T1. This stop collar has
arms 712 and 13 to limit the lateral swinging
movements of the link bars §8. The upwardly
projecting ears on the collars 62 are connected
by a bar 14 which passes between the siop collar
arms. Another stop 75 is secured to the ocuter end
of the bars 61 to limit the retractive movement of
the carrier 54 by engagement with the cuter link
bar 58.

In the modified form of construction illustrated
in Figures 5, 6, and 7, a major object is to pro-
vide means for eliminating vibration or slap, such
as might result in large: finishing machines of
the type disclosed. 'The gyroscopic effects re-
sulting from the rotation of the sanding bhelt
and its supporting pulleys at high speed, while
the working head is being revolved about a dif-
ferent axis and at a different speed, tends to set
up lateral strains or movements of distortion,

whereby in the larger machines and in high’

speed machines, more adequate support of the
working head becomes desirable. Lack of com-
plete balance also tends to develop slap.

I therefore have illustrated in Figures 5, 6, and
7 a form of constructionn in which the working
head is mounted in a cylindrical drum 88, which
is supported for rotation upon idle rollers 8{ and
provided with a sprocket pulley #8a driven by a
sprocket chain 83 from a driving sprockef wheel
84 mounted upon a motor driven shaft 85.

In the construction shown in Figures 5, 6, and
7 the countershaft 85 will preferably be Griven
from the motor 48 by a suitable belt 43a. As
shown in Figure 7, the drum 88 is provided with
end collars 87 which support the drum from the
rollers 8{. A corresponding central collar 88 car-
ries the sprocket pulley 18a¢. The collars 87 and
88 are preferably of larger diameter than the drum
80, and the drum 88 is concentric with a cylin-
drical housing 99 which encloses a motor 36a for
actuating the driving pulley {ia of the sanding

‘belt.

The housing 99 is supported from the drum 80
by frame members 89, as shown in Figure 5.
These frame members are located at one side
of the sanding belt {8¢, whereby the space occu-
pied by this belt within the drum 88 is unob-
structed, thus making it possible to remove and
replace belts without withdrawing the housing
80 from the drum 89.

A frame {8a corresponding with the frame {5
shown in Figure 1 is mounted upon a cup-shaped
telescoping member. 8! which is fitted to slide
within the housing 28, from which if is urged
by a compression spring 88a¢, the inner end of
which is seated against a cross pin 82. The pad
27a is secured between the side plates of the
frame i5a¢ by means of transverse bolts 83, which
may be removed to permit substitution of pads.

The pads are substantially like those illus-
trated in Figures 1 and 4, the canvas covering

23q being extended into a groove 28a, whereby

the side margins of the belt 10a are out-turned
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" as shown in Figure 7. However, the inner sur-

10

face of the pad will preferably be directly seated
upon the end of the telescoping cup-shaped mem-
ber 91, the pad being provided with a socket to
receive a centering pin 94.

The sanding belt motor 36a is mounted in the
housing 8%, and the driving pulley fig of the
sanding belt is formed in two sections, each
mounted upon the shaft 168, with sufficient space
between the sections to allow the motor shaft 87
to project between them and carry the pinion
88. The pinion 95 is mounted on pulley shaft
186, and the belt 19 spans the pulley rims or
rim sections, as clearly shown in Figure 6.

Any suitable means may be employed for con-
veying electrical energy to the belt driving motors
35 or 86¢. In Figure 1 a pair of rings 185 and
{86 are mounted upon the shaft 20 and receive
current from a set of brushes 107 and 198. Rings
185 and 196 may be electrically connected to the
motor 36 by suitable wires 109.

In Figure 6 a pair of rods 112 and 142 support
a disk {15 provided with concentric slip rings
116 which receive current from suitable brushes
117 carried by a relatively stationary frame rod
118. The rings 116 are electrically connected
with the motor 36a. Three rings are illustrated
in Figure 6, it being assumed that a three-phase
motor is being employed.

Inasmuch as the supporting arms 88 which
earry the housing 88 are located at one side of
the space occupied by the sanding belt, suitable
counterbalance is applied at 128 at the opposite
side of this space. The working head disclosed

©5 in Figures 1 to 4, inclusive, is also counterbal-
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% roller

vi support,

anced as indicated at 121.

In the construction disclosed in Figures 5, 6,
and 7, the belt pulley assembly is not only car-
ried by a substantially rigid cylindrical housing
88, but this housing is rigidly supported from
the drum 88 by arms 89 of adequate strength,
any desired number of these arms being employed
along the length of the cylinder 98. The drum
80 being supported at its respective ends by the
rollers 81, to which it is held by the sprocket
chain 83 exerting its pull upon the central por-
tion of the drum, it will be obvious that the belt
driving pulley [la is entirely relieved from strain,
and that the resistance will be entirely adequate
to hold the assembly to a true axis of rotation.

To prevent the belt from being drawn be-
tween the spaced pulley raembers, a filler block
125 of a generally semi-cylindrical form is sup-
ported from the drum head {28 by rods 127. A

- slight inward buckling of the cenfral portion of

the belt causes it to find support on the curved
surface of the block 128. The latter is impreg-
nated with graphite, at least along this bearing
surface, thereby reducing the friction to a mini-
mum.

In Figure 8 a grooved roller 27b is supported
from a pulley supporting frame member {5b by
a set of outwardly projecting ears {28 in which
the roller trunnions 129 are journaled. This
27b constitutes a rotary pad over which
the sanding belt may travel. The axis of the
work, if projected, would, of course, intersect
the center of this roller.

In Figure 9 I have illustrated a modified work
in which the adjustable posts 52c are
mounted upon a cross slide {28 carried by & main
slide 13! supported from the main frame by a
bracket 6i¢c. The slide {31 allows the work to be
moved into and cut of contact with the sanding
belt, and the slide 130 allows it to be moved lat-

3

erally to the trimming tools, i. e., to the saw 68
or other trimmers.

I claim:

1. In a machine of the described class, the
combination with a pulley support, a set of pulleys
mounted thereon, an endless belt mounted for
travel about said pulleys, and means for rotating
the pulley support about an axis intersecting the
belt between two of said pulleys, said support
being provided with a relatively fixed belt sup-
porting pad also intersected by said axis, whereby
work may be pressed against the belt along said
axis for polishing operations by the portion of the
Lel+ traversing said pad.

. In a machine of the described class, the
combmatmn with a pulley support, a set of pulleys
mounted thereon, an endless bell mounted for
travel about said pulleys, and means for rotating
the pulley support about an axis intersecting
the belt between two of said pulleys, said sup-
port being provided with a relatively fized belt
suppeorting ped alsc intersected by said axis,
whereby work may be pressed against the belt
along said axis for polishing operations by the
portion of the belt fraversing said pad, said pad
being provided with a belt receiving groove, the
sides of which are contoured in correspondence
with the desired contour of the work in planes
cr:teudmg redially from said axis.

. In a machine of the described class, the
combmaﬁmn with a pulley support, a set of pulleys
journaled on said support, an endless belt mount-
ed for travel akout said pulleys, a motor mounted
on said support and cperatively conhected to
drive one of said pulleys, and means for rotating
the pulley support about an axis intersecting the
belt bebween twe of said pulleys, said support hav-
ing a conftoured backing pad for said portion of
the belt intersected by the axis, and a work sup-
port mevabie to carry work intc and out of con-
tact with the belt on the side cpposite said pad.

4, In = machine of the described class, the
combination with a rotary shaff and means for
actuating the same at variable speeds, of a work-
ing head secured o said shaft and provided with
a, set of belt carrying pulleys, a belt mounted for
travel about said pulleys across the exiended axial
line of gaid shaft, a contoured backing pad for the
portion of said belt extending across said axial
line, and means for pressing the work to be pol-
ished against the cpposite side cf the belt from
that occupied by the pad.

5. In a machine of the described class, the
combination with a rotary working head having
parallel rods at cpposite sides of the axis of rota-
tion, a beli driving pulley supported adjacent said
rods at one end, 2 slide connecting the other ends
of said rods and provided with belt carrying pul-
leys, an endless belt mounted for travel about
said pulleys, 2 contoured pad-like suppert for said
belt carried by said slide intermediate of its assc-
ciated pulleys, means for resiliently urging said
slide in a belt tensioning direction, a work carrier
adapted to support work in contact with the por-
tion of the belt traversing said pad, means for ac-,
tuating the belt driving pulley, and means for
rotating the working head at a speed independent
of that of the belb driving pulley.

5. In 2 machine of the described class, the
combination with a retary working head provided
with a belt adapted for lineal travel across the
aX's of rofation, & work carrier provided with a
set of independently adjusiable work supporting
rests, mesns for guiding said work carrier along
the axial line of rotation of the working head,
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and a rotary trimming tool holder adapted to
support saws and other trimming tools in a posi-
tion to trim the work supported by the work car-
rier when swung laterally to carry the work from
normal position in axial alignment with the work-
ing head.

7. In a machine of the described class, the
combination with a motor driven rotary working
head, a motor driven belt carried by said working
head, an associated motor driven rotary support
for trimming tools, and a work carrier movable
to convey work into contact with a belt carried
by said working head and also movable laterally

“to carry the work into contact with trimming

tools carried by said rotary trimming tool sup-
port.

8. In a machine of the described class, the
commbination of a rotary pressure receiving pad
for a sanding belt, provided with a cylindrically
curved groove to receive the belt, and means for
driving the belf and simultaneously rotating the
pad and belt about an axis intersecting the cen-
tral pertion of the pad.

9. In a machine of the described class, the
combination of a rotary pressure receiving pad
for a sanding belt, provided with a cylindrically
curved groove to receive the belt, and means for
driving the belt and simultaneously rotating the
pad and belt aboubt an axis intersecting the cen-
tral portion of the pad, said pad groove having a
cushioned. canvas covering impregnated with
anti-frictional material.

10. In a machine of the described class, the

a5 combination of a working head, including a ro-

tary drum, a concentric cylindrical housing, and
pulley supports and pulleys associated with the
housing and adapted to support an endless belt
for operation between the housing and drum and
across the space at one end of the housing, a
supporting pad for the belt at said end of the
drum, and a work support movable toward and
away from said pad.

11, In a machine of the described class, the
combination with a belt supporting pulley assem-
bly, of means for driving one of the pulleys, means
for rotating the pulley assembly about an axial
line intersecting the belt between pulleys, a pad
supporting block mounted upon the pulley as-
sembly, a pad detachably connected therewith
and provided with a eylindrically curved channel
to receive the belt, and means for supporting and
gbidil’lﬂ‘ work into and out of contact with the

opposite side of the belt from that traversmg said
'*‘r‘cove

12. In a. machine of the described class, a pulley
assembly including belt supporting pulleys and a

riving pulley for bodily rotating the assembly, a
*notor oberatively connected to rotate said driv-
ing pulley, and another motor mounted within
the pulley assembly and substantially at its axis
m rotation for independently driving a polishing

elu carried by the belt supporting pulleys. ,

13. In a machine of the described class, a work
carrier provided with work supporting rests, par-
allel linkage arms for supporting the work carrier,
2 supporiing rod, and collars mounted for oscil-
lation on said rod and pivefally connected with
said arms, whereby the arms may be reciprocated
to move the work lineally and oscillated to move
the work laterally.

14, In a machine of the described class, a
work carrier provided with work supporting
rests, parallel linkage arms for supporting the
work carrier, a supporting rod, collars mounted

2,109,069

for oscillation on said rod and pivotally connected
with said arms, whereby the arms may be recip-
rocated to move the work lineally and oscillated
to move the work laterally, and work trimming
devices in the path of portions of the work when
swung laterally.

15. In a machine of the described class, a belt
supporting pulley assembly mounted upon a cylin-
drical support, and a rotary drum concentric with
the cylindrical support and secured along one
side of the cylindrical support to mainfain the
latter with its axis coinciding with the axis of
the drum.

16. In a machine of the described class, a belt
supporting pulley assembly mounted upon 2 cylin-
drical support, and a rotary drum concentric with
the eylindrical support and secured along one side
of the cylindrical support to maintain the latter
with its axis coinciding with the axis of the drum,
said drum being provided with supporting rollers
at opposite sides of its lower portion, and having
rings associated with the ends of the drum in
positions for registry with said rollers.

17. In a machine of the described class, the
combination - with supporting rollers; of a drum
having end rings mounted on said rollers, a cylin-
drical support secured to the drum along one side
and provided with a pulley assembly for carrying
a revolving belt along the axis of said support,
said belt being removable between the support
and drum on the side opposite that at which the
support is connected with the drum.

18, In a machine of the described class, the
combination with a rotary support, of a belt driv-
ing pulley assembly carried by said support and
including a movable frame upon which two of
the pulleys are journaled, and means for resil-
iently supporting said frame under belt tensioning
pressure tending to project it from one end of
the support, said frame being centrally provided
with a backing pad for the belt adapted to sup-
port an associated portion of the belt when the
latter is subjected to pressure of work applied to
the opposite side of the belt.

18, The combination with a flexible polishing
member, a channel-shaped pad adapted to sup-
port the polishing surface of said member in g
concave position in the field of its contact with
the work, means for rotating the pad and polish-
ing member upon an axis intersecting the pad
and the working portion of the polishing member,
and means for additionally moving the polishing
member along the axis about which it is. con-
cavely curved and transversely of said ams of
rotation.

20. The combination with a work support, of
a polishing member relatively movable with ref-

erence to work carried by said support, means for-

predetermining the eontour of the polishing mem-
ber in the area of its contact with the work, means
for effecting relative rotation between the polish-
ing member and the work, and means for simul-
taneously shifting the polishing member across
the axis of rotation, and progressively contouring
the polishing member in correspondence with the
predetermined contour of the work when finished.

21. In a machine of the described class, a di-
vided pulley for driving a finishing belt, and a
filler block mounted upon a relatively stationary
support and having an arcuate surface in a posi-
tion to support the portion of the belt extending
to said pulley.

22. The combination with a rotative pulley
support provided with a gset of belt carrying pul-
leys, an endless belt mounted for travel about
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said pulleys and across the axial line of support
rotation and in a plane to which said line is sub-
stantially perpendicular, a work support adapted
to carry work into and out of contact with said
belt along said axial line, and means for driving
the belt over said pulleys with the portion cross-
ing said axial line in contact with the work while
the support is being rotated.

23. The combination of a working head and
means for supporting work in proximity thereto,
driving connections for effecting relative rota-
tion of the head and the work, and means car-
ried by the head for supporting and actuating a
strip of abrasive material in contact with the
work and in a plane perpendicular to the axial
line of relative rotation of the head and work
and across said line between the head and work.

24, The combination with a rotative finishing
head, of a work support movable along the axis
of head rotation, a set of pulleys mounted at one
end of the head on opposite sides of said axis,
and a third pulley mounted in the other end por-
tion of the head in line with said axis, said pulleys
having shafts at right angles to the axis of head
rotation, an endless abrasive belt mounted on
said pulleys, belt driving means carried by the
head, and separate means for rotating the head,
the portion of the belt between the first men-
tioned pulleys being positioned across the axis of
head rotation for contact with the work while
moving in a plane substantially normal to said
axis.

25. In a machine for polishing ends of elon-
gated pieces of work, the combination with a belt
supporting pulley assembly, means for rotating
said pulley assembly about an axis intersecting
the belt and substantially perpendicular. thereto
at the point of intersection, pulleys carried by

S5

said assembly on opposite sides of said axis in
positions to support said belt in a plane trans-
verse to said axis, a power driven pulley for actu-
ating said belt, a pad support mounted upon the
pulley assembly between the first mentioned pul-
leys, a pad carried by said support and having a
cylindrically curved channel to receive a portion
of the belt, and means for supporting and guid-
ing elongated pieces of work to move their ends
into and out of contact with portions of the belt
traveling across said grooved pad, said pad being
located across the axial line about which the
pulley assembly rotates.

26. The combination with a housing for a pul-
ley assembly, a rotative pulley assembly in said
housing including a frame provided with a driv-
ing pulley at one end portion of the frame and &
pair of spaced pulleys at opposite sides of the
axis of rotation near the other end portion of the
frame, an abrading belt mounted on said pulleys,
power driven connections for rotating the pulley
assembly, a mctor within the pulley assembly op-
eratively connected to actuate the driving puiley,

10

20

a cylindrical housing for said motor provided -

with a telescoping extension, a spring adapted to
urge said telescoping extension in an outward
direction, a belt supporting pad carried by said
extension and adapted to be urged thereby
against a portion of the belt extending between
said pulleys across the axial line of frame rota-
tion, and means for moving work into and out of
contact with the pad supported portion of the belt
for abrasion by particles on the belt surface hav-.
ing movement along the line of belt travel and
simultaneous rotative movement due to rotation
of the frame.
CARL J. LIPPOLD.
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